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Embryology of the family Asteraceae is extensive and has been reviewed by 
Pullaiah (1984). A perusal of the literature reveals that embryology of Crasso¬ 
cephalum crepidioides (Benth.) S. Moore has not been studied but for a brief 
report on the development of embryo sac by Afzelius (1924). Hence the present 
investigation was undertaken to give a detailed description regarding male and 
female gametophytes formation, fertilisation, endosperm and embryo development. 

Material and methods The material was collected from Kallar (foot hills 
of Nilgiris) by T. Pullaiah. Buds, flowers and fruits at different stages were 
fixed in formalin-acetic-alcohol (F. A.A.). Dehydration, embedding and section¬ 
ing were done by the customary methods. Sections cut at a thickness of 5-9 
jum were stained in Delafield’s haematoxylin. Voucher specimens were deposited 
in the Herbarium of Botany Department, S. K. University, Anantapur. 

Observations Microsporangium, microsporogenesis and male gametophyte. 
The anthers are bisporangiate (Fig. 1A). The male archesporium is hypodermal 
and consists of a single row of 5-6 cells in each lobe (Fig. IB). The arche- 
sporial cells divide periclinally to form the primary parietal layer and a primary 
sporogenous layer (Fig. 1C). The primary parietal layer undergoes further 
periclinal and anticlinal divisions and produce three wall layers—the hypodermal 
layer, the middle layer and the tapetum (Fig. ID). The epidermal cells persist 
at maturity as flattened cells. The hypodermal layer differentiates into fibrous 
endothecium (Fig. IF). The middle layer is ephemeral. Tapetum is peri- 
plasmodial (Fig. IE). Tapetal cells become binucleate (Fig. 1G). Later on due 
to nuclear divisions and fusions multinucleate and polyploid cells are formed 
(Fig. 1H, I). At one-nucleate pollen grain stage, the walls of the tapetal cells 
break down and the cytoplasm flows into the anther locule forming periplasmo- 
dium (Fig. IE). The life of periplasmodium is very short. 
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Fig. 1. Crassocephalum crepidioides. A. Transverse section of bisporangiate anther. B-D. 
Longitudinal section of part of anther lobes showing wall development. E. Longitudinal 
section of part of anther lobe showing periplasmodium. F. Fibrous endothecium. G-I. Anther 
tapetal cells. J-N. Pollen mother cells in meiosis. O-Q. Tetrahedral, isobilateral and decussate 
microspore tetrads respectively. R-T. Uninucleate pollen grains. U-W. Three-celled pollen 
grains. 


The sporogenous cells undergo divisions forming a single row of pollen 
mother cells. The pollen mother cells undergo meiosis resulting in tetrahedral, 
isobilateral and decussate microspore tetrads (Fig. 1J, Q). Cytokinesis is of 
the simultaneous type. The pollen grain after its release from the tetrad 
enlarges and gradually develops its own wall (Fig. 1R-T). The pollen grains 
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are three-celled at the shedding stage with three germ pores (Fig. 1U, V). 
Rarely, pollen grains with four germ pores are also noticed (Fig. 1W). 

Ovary and ovule. Ovary is inferior, bicarpellary, syncarpous and unilocular 
with a single basal, anatrpous, unitegmic and tenuinucellate ovule (Fig.2A-D). 
Endothelium is distinct by the time the megaspore tetrad is formed (Fig. 2H-K). 
It remains uniseriate with uninucleate cells throughout its further growth (Fig. 
3F) till it is completely absorbed by the growing embryo. 

Megasporogenesis and female gametophyte. An archesporial cell which was 
differentiated below the nucellar epidermis (Fig. 2A) functions directly as mega¬ 
spore mother cell (Fig. 2B, E). The megaspore mother cell undergoes meiotic 
divisions to produce a linear tetrad of megaspores (Fig. 2E-K). The micro- 
pylar three megaspores degenerate and the chalazal megaspore becomes func¬ 
tional (Fig. 2L, M) which pierces the nucellar epidermis and protrudes out side 
(Fig. 2N). The nucleus undergoes three mitotic divisions and produces an 
eight-nucleate embryo sac of the Polygonum type (Fig. 3A-F). The two polar 
nuclei unite near the egg apparatus resulting in secondary nucleus which lies 
near the egg apparatus. The synergids are hooked (Fig. 3F). Antipodals, 
which are either 2 or 3 in number, show nuclear divisions and fusions resulting 
in multinucleate and polyploid condition (Fig. 3G-K). Antipodals persist up to 
the time of cotyledon initiation of the embryo (Fig. 4B). 

Fertilisation, endosperm and embryo. The entry of pollen tube is porogamous. 
Syngamy and triple fusion occur more or less simultaneously (Fig. 3L). 

The endosperm development is ab initio cellular. The primary endosperm 
nucleus divides much earlier than the zygote and is followed by cytokinesis. 
The two cells so formed divide vertically forming four cells. Further divisions 
in these cells occur in all planes resulting in a massive cellular tissue (Fig. 
4A, B). The endosperm but for one or two layers of cells is completely con¬ 
sumed by the growing embryo. 

The zygote undergoes transverse division resulting in two-celled proembryo 
(Fig. 4C, D). The basal cell cb divides earlier than the cell ca resulting in a 
3-celled linear proembryo (Fig. 4E). The terminal cell ca undergoes two verti¬ 
cal divisions at right angles to one another forming quadrants (Fig. 4F). 
Further divisions (Fig. 4G-M) are essentially similar to those investigated 
earlier. The development follows the Senecio variation of Asterad type of 
Johansen (1950) and Grand period I, Megarchetype II, series A, and subseries 
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A 2 in the first embryonic group according to Soueges system (Crete 1963). 

Discussion The taxon studied is in agreement with the earlier studies of 
the embryology of other representatives of the Senecionae. The anthers are 
tetrasporangiate in all the members studied so far except Gynura nitida 
(Pullaiah 1983) and Crassocephalum crepidioides (present study) where bi- 
sporangiate anthers are met with. 

The present study shows the periplasmodial type of tapetum. But Prakasa 
Rao et al (1979) reported the occurrence of glandular tapetum in Emilia flammea 
which appears questionable because periplasmodial tapetum is a characteristic 
feature of the family Asteraceae (see Pullaiah 1984). 

Majority of the species in the tribe show Polygonum type of embryo sac 
development. In the present investigation also Polygonum type of embryo sac 
development is met with which is in conformity with the report of Afzelius 
(1924). 

Both cellular and nuclear types of endosperm development are met with in 
this tribe. The present species shows cellular type of endosperm development 
as in Emilia flammea (Litvinenko & Dzevaltovsky 1972) and E. sonchifolia 
(Pullaiah 1983) etc. Embryogeny follows the Senecio variation of Asterad type. 
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